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Introduction {#sec1-1}
============

Depression is a major psychiatric disorder (Narrow et al., 2002) and associated with genetic, environmental, and psychological factors. Several stress paradigms, including unpredictable chronic mild stress (UCMS), social defeat stress (SDS), and predator stress, have been established to study the influence of psychological stress on depression. The effect of UCMS on depression is unclear, with inconsistent findings of previous studies (Cryan and Mombereau, 2004; Mineur et al., 2006). Similarly, large individual differences in response to SDS in rodents have been reported, whereby some mice were resilient to the effects of SDS and still displayed normal social interactions (Meduri et al., 2013). It is necessary to explore a more suitable stress model for investigating the relationship between stress and depression.

Predator stress, including predator odor stress and living predator stress, has been used as a potent stress stimulus (Apfelbach et al., 2005). Burgado et al. (2014) reported that a chronic predatory stress paradigm (15-day exposure of mice to a rat) causes depressive behaviors in adult mice. However, the natural predator of mice is the cat. The effect of cat stress and cat odor stress on depression in mice and rats has been studied in previous work (Saboory et al., 2011; Wright et al., 2013). However, models that have used cats as predators have primarily investigated the effect of predator stress on adolescent mice (Saboory et al., 2011; Toledo and Sandi, 2011) or the effect of juvenile stress in adult mice (Tsoory et al., 2007; Wright et al., 2013; Post et al., 2014). Evidence for the direct effect of cat stress or cat odor stress on depression in adult mice is limited. Models of predator stress, such as cat odor stress or cat stress, have the potential to be powerful paradigms to induce and measure the effects of physiological stress in adult mice, and to better define the mechanisms underlying predator stress.

Hippocampal neurogenesis happens throughout life (Mirescu and Gould, 2006; Li et al., 2017; Tawarayama, 2018). During neurogenesis in the hippocampus, newly born cells move to the granule cell layer of the dentate gyrus (Tashiro et al., 2006). According to two studies, hippocampal volume is decreased in patients with depression and increases in patients that have been treated with antidepressants (Kempermann, 2002; Kempermann and Kronenberg, 2003). In rodents, the impairment of hippocampal neurogenesis has been linked to depression (Reif et al., 2006; Airan et al., 2007).

Hippocampal neurogenesis is regulated by 5-hydroxytryptamine (5-HT); removal of 5-HT neurons in rats has been found to reduce neurogenesis, and recovery of neurogenesis observed after 5-HT re-innervation (Brezun and Daszuta, 2000). Fluoxetine, a selective 5-HT reuptake inhibitor, is an antidepressant that can decrease stress-induced depressive-like behaviors and increase adult hippocampal neurogenesis (David et al., 2009; Mahar et al., 2014). In this study, we compared the impacts of two models of predator stress, cat stress and cat odor stress, on depression, and investigated the mechanism underlying predator stress in adult mice using fluoxetine as a positive control.

Materials and Methods {#sec1-2}
=====================

Animals and treatment {#sec2-1}
---------------------

A total of 35 male Kunming mice aged 6--8 weeks old and weighing 18--22 g were purchased from the Animal Center, Guangdong Medical Laboratory, China (license No. SCXK (Yue) 2013-0002). Mice were fed in a specific-pathogen-free animal room at 23 ± 1°C with a 12-hour light dark cycle with lights on from 8:00 to 20:00. Chow and tap water were given to mice every day. One laboratory cat was used for all groups, and it was the same cat every time. All animal care and experimental procedures were approved by the Animal Care and Use Committee of Jinan University, China (approval No. 20120806003) and were in accordance with the National Institute of Health's Guide for the Care and Use of Laboratory Animals.

The mice were equally and randomly allocated to a control group (*n* = 7), cat odor stress group (*n* = 7), cat stress group (*n* = 7), cat odor stress + fluoxetine group (*n* = 7), and cat stress + fluoxetine group (*n* = 7). The control group was given water as a vehicle control through oral administration every day and was not exposed to any stress. The cat odor stress and cat stress groups were given water as a vehicle control through oral administration every day, and were exposed to cat odor stress and cat stress, respectively. The cat odor stress + fluoxetine and cat stress + fluoxetine groups were given fluoxetine (20 mg/kg/d; Lilai Suzhou Pharmaceutical Co., Ltd., Suzhou, China) through intragastic administration for 19 consecutive days (7 days before cat odor stress or cat stress, and 12 days during cat odor stress or cat stress) (Dulawa et al., 2004; Guo et al., 2004; Cryan et al., 2005).

The cat odor stress paradigm was performed according to previous studies (Takahashi et al., 2005; Kendig et al., 2011) with some modifications. A cloth was put on an adult female cat's bed overnight and rubbed on its body the next day to obtain cat odor. On the day of cat odor stress, the mice were exposed to the cloth filled with cat odor for 15 minutes. A non-odor exposure group (the control group) was exposed to the same set up but with a clean cloth. This operation was repeated for 12 days.

The model of cat stress was induced according to a previous study with some modifications (Fleshner et al., 2004). Mice were placed in a ventilated Plexiglas holding chamber and exposed to an adult female cat with sight, smell, and sound stress effects but without physical contact. This exposure lasted 15 minutes and was implemented for 12 consecutive days.

The effects of cat stress and cat odor stress on depressive-like behaviors were measured using the open field test, elevated plus maze test, and dark-avoidance test, which have been extensively applied to measure depressive-like behaviors (David et al., 2009; Duric et al., 2010; Snyder et al., 2011).

The elevated plus maze test {#sec2-2}
---------------------------

The elevated plus maze test is used to measure anxiety-like behavior in rodents, and has thus been used to measure the efficacy of anti-anxiety medication. Decreased activity in the open arm (time spent and/or number of entries) is considered to reflect anxiety-like behavior (Walf et al., 2007). On day 20, the mice were placed in the center of a plus maze (Jiliang Software Technology Co., Ltd., Shanghai, China) with two open arms and two closed arms. The behavior of mice was recorded and analyzed using an Elevated Plus Maze Video Analysis System (Dig-Behv EPM, Jiliang Software Technology Co., Ltd., Shanghai, China) for 5 minutes. The number of entries and time spent in the closed or open arms was recorded. The time spent in the open arm (%) and the open arm entry number (%) were calculated using the following formulas (Hogg, 1996; Cryan et al., 2005; Manduca et al., 2015; Seidenbecher et al., 2016):

Percentage of time spent in open arm = (time spent in open arm/total time spent in open arm and closed arm) × 100%;

Percentage of open arm entries = (entry number to open arm/total entry number to open arm and closed arm) × 100%.

Open field test {#sec2-3}
---------------

The open field test, developed by Hall and Ballachey (1932), was designed to measure locomotor activity and willingness to explore in rodents. The open field apparatus is a box with a width of 25 cm, a length of 25 cm, and a height of 31 cm. The open field is divided into a central area and a peripheral region area. The central area is defined as that a center with half of area of the whole. On day 21, animals were transferred individually to the open field apparatus, and the central distance (the total distance mice moved in the central area of the open field, which is taken as a measure of locomotor activity) and central time (the total time spent in central area of the open field) were recorded for 5 minutes and analyzed by a Locomotion Activity Video Analysis System (Dig-Behv LA, Jiliang Software Technology Co., Ltd.). The frequency of rearing (defined as standing on both hind paws in a vertical upright position without touching the wall) was manually counted. Less activity in the open field is considered as a symptom of depression.

Dark-avoidance test {#sec2-4}
-------------------

The dark-avoidance test was used to observe the behavior of mice in response to stressors, according to the innate aversion to light and spontaneous exploratory behavior. A decrease in spontaneous locomotion is considered as depressive-like behavior (Bourin et al., 2003). The dark-avoidance test was conducted on day 22 in an apparatus that consisted of two equally sized dark/light compartments. The dark compartment was composed of black plastic walls, roof, and floor, while the light compartment was illuminated with a 700 lx white light and consisted of a white plastic floor and three transparent Plexiglas walls. These two compartments were connected by a doorway, which allowed the mice to move between them. The latency to enter, the number of entries, and the total time spent in the dark compartment were recorded and analyzed using a Step Through Video Analysis System (DigBehv-ST, Jiliang Software Technology Co., Ltd.) for 5 minutes (Steenbergen et al., 2011).

5-HT and 5-HIAA levels in the hippocampus {#sec2-5}
-----------------------------------------

To confirm whether the cat stress-induced depressive-like behaviors were associated with changes in neurogenesis and 5-HT levels, biochemical tests were performed after the behavioral tests (Kung et al., 2010). First, we detected 5-HT and 5-HIAA levels in the hippocampus using high-performance liquid chromatography-electrochemical detection (HPLC-ECD). On day 23, mice of each group were anesthetized using diethyl ether (Shangdong Yuwang Industrial Co., Ltd., Yucheng, China) and the hippocampus was dissected, placed on the ice, and weighed. Subsequently, the hippocampus (approximately 30 mg) was treated with 3% perchloric acid (Damao Chemical Regent Factory, Tianjin, China) in PBS solution at a ratio of 1:3 (w/v). Tissues were homogenized for 30 seconds in an ice-cold condition and centrifuged at 13,200 × *g* at 4°C for 15 minutes. Hippocampus samples were obtained by filtering supernatant using a 0.2 μm filter attached with a 1 mL syringe, and analyzed using HPLC-ECD (ESA Biosciences, Chelmsford, MA, USA) by injecting 20 μL of the sample. 5-HT and 5-HIAA were separated on a reverse-phased column (NacalaiTesque, Kyoto, Japan) using a flow rate of 0.8 mL/minute. The 5-HT and 5-HIAA standards were purchased from Sigma (St. Louis, MO, USA). A series of concentrations of 5-HT and 5-HIAA (50, 100, 200, 400, and 800 ng/L) were diluted by standards. The corresponding peak areas of different concentrations of 5-HT and 5-HIAA were obtained by HPLC-ECD, and then a standard curve was obtained. Subsequently, the peak area in different groups of mice was also obtained by HPLC-ECD, and the concentrations of 5-HT and 5-HIAA in different groups were calculated according to the standard curve.

Bromodeoxyuridine/doublecortin double immunostaining {#sec2-6}
----------------------------------------------------

On day 23, mice of each group were intraperitoneally administrated with bromodeoxyuridine (BrdU) (75 mg/kg; Abcam, Cambridge, UK) every 2 hours for 12 hours. Two hours after the last injection of BrdU, the mice were anesthetized with diethyl ether. Blood in the brains was flushed out using normal saline through a heart perfusion, and the brains were fixed using 4% paraformaldehyde (Guangzhou Chemical Reagent Factory, Guangzhou, China), also using heart perfusion. Subsequently, the fixed brains were extracted and continued to fix in a fresh 4% paraformaldehyde for 1 week. The fixed brains were paraffin-embedded and sectioned.

After the denaturation of DNA and antigen retrieval, sections were incubated with a mixture of primary antibody BrdU (1:1400; a marker of newly generated cells) and doublecortin (DCX) (1:400; a marker of immature neurons) (Abcam, Cambridge, UK) at 4°C overnight. The next day, sections were incubated with goat anti-mouse IgG-Alexa 488 (1:600) and goat anti-rabbit IgG-PE (1:400) (Invitrogen, CA, USA) in the dark for 2 hours. DNA in the nucleus was stained by DAPI dye (1:1298) (Boyotime Institute of Biotechnology, Haimen, China) for 5 minutes. Finally, sections were mounted using anti-fade mounting medium, and then stored at 4°C in the dark. A section incubated without primary antibodies was considered as a negative control (**Additional Figure 1**).

###### 

Negative control in double immunostaining of BrdU/DCX in dentate gyrus.

###### 

Click here for additional data file.

Analysis of BrdU^+^/DCX^+^-labeled cells {#sec2-7}
----------------------------------------

After double immunostaining for BrdU/DCX, immunofluorescent images were obtained using an inverted fluorescence microscope (LX51; Olympus, Tokyo, Japan) equipped with a charge-coupled-device camera (DP70; Olympus) and captured in the suitable time of exposure in different fluorescent light channels. The exposure time of each image was constant in each fluorescent light channel. Cell counting was performed according to previous methods (Van Praag et al., 1999; Chen et al., 2000; Shioda et al., 2008; Lu et al., 2015). We traced the areas of dentate gyrus in the section using a stereo investigator software (MBF, Biosciences, Williston, VT, USA), and the approximate volume of dentate gyrus was obtained according the fractionator method. The number of BrdU^+^/DCX^+^-labeled cells was counted in every 12^th^ section of the dentate gyrus. The total number of BrdU^+^/DCX^+^-labeled cells was analyzed by summing the traced area of sections in the dentate gyrus and multiplying by the distance between each section sample. Cell counts were performed in a blinded manner from six mice per condition.

Statistical analysis {#sec2-8}
--------------------

Data are expressed as the mean ± SEM, and were analyzed using one-way analysis of variance and Tukey's *post hoc* test with GraphPad Prism 6 software (GraphPad Software, La Jolla, CA, USA). *P*-values \< 0.05 were considered as statistically different (Guo et al., 2018; Jiang et al., 2018; Yang et al., 2018; Zhang et al., 2018).

Results {#sec1-3}
=======

Cat stress causes more obvious depressive-like behaviors than cat odor stress {#sec2-9}
-----------------------------------------------------------------------------

Compared with the control group, the cat odor stress group showed a significant decrease of total distance (*P* \< 0.05), central distance (*P* \< 0.05), in the open field test. The cat stress group also exhibited a significant decrease in rearing (*P* \< 0.01), total distance (*P* \< 0.001), central distance (*P* \< 0.001), and central times (*P* \< 0.001) compared with the control group (**[Figure 1](#F1){ref-type="fig"}**). These decreases induced by cat stress were significantly reversed by fluoxetine treatment (*P* \< 0.05).

![Effect of cat odor stress and cat stress on behavior in the open field test.\
The effect of cat odor stress and cat stress on (A) the number of rearing, (B) the total distance moved, (C) the central distance moved, and (D) the central time in open field test, which was implemented on day 21. Data are expressed as the mean ± SEM (*n* = 7 per group; one-way analysis of variance and Tukey's *post hoc* tests). \**P* \< 0.05, \*\**P* \< 0.01, \*\*\**P* \< 0.001, *vs*. Con; \#\#*P* \< 0.01, *vs*. COS; †*P* \< 0.05, ††*P* \< 0.01, *vs*. CS. Con: Control; COS: cat odor stress; COS + Fluo: cat odor stress + fluoxetine; CS: cat stress; CS + Fluo: cat stress + fluoxetine.](NRR-14-298-g002){#F1}

In the elevated plus maze, mice in the cat stress group spent significantly less time (*P* \< 0.001) and made significantly fewer entries (*P* \< 0.001) into the open arm than the control group, while the cat odor stress group showed no significant differences in the time spent in the open arm or the number of entries into the open arm compared with the control group (**[Figure 2](#F2){ref-type="fig"}**). As expected, cat stress + fluoxetine group also showed a significantly longer time spent in the open arm (*P* \< 0.05) and more open arm entries (*P* \< 0.01) than the cat stress group.

![Effect of cat odor stress and cat stress on behavior in the elevated plus maze test.\
The effect of cat odor stress and cat stress on (A) the time spent in open arm (%) and (B) the number of entries into the open arm in the elevated plus maze test, which was implemented on day 20. Data are expressed as the mean ± SEM (*n* = 7 per group; one-way analysis of variance and Tukey's *post hoc* tests). \*\*\**P* \< 0.001, *vs*. Con; \#\#*P* \< 0.01, \#\#\#*P* \< 0.001, *vs*. COS; †*P* \< 0.05, ††*P* \< 0.01, *vs*. CS. Con: Control; COS: cat odor stress; COS + Fluo: cat odor stress + fluoxetine; CS: cat stress; CS + Fluo: cat stress + fluoxetine.](NRR-14-298-g003){#F2}

In the dark-avoidance test, the cat stress group had a significantly lower number of entries into the dark compartment (*P* \< 0.05), a shorter latency to enter the dark compartment (*P* \< 0.05), and spent more total time in the dark compartment (*P* \< 0.01) compared with the control group (**[Figure 3](#F3){ref-type="fig"}**). However, there were no obvious changes in the cat odor stress group compared with the control group. Depressive/anxiety-like behaviors in the cat stress group were not shown in with fluoxetine treatment (*P* \< 0.05).

![Effect of cat odor stress and cat stress on behavior in the dark-avoidance test.\
The effect of cat odor stress and cat stress on (A) movement (the representative trace of an individual mouse), (B) the latency to enter the dark compartment, (C) the number of entries into the dark compartment, and (D) the total time spent in the dark compartment in dark-avoidance test, which was implemented on day 22. Data are expressed as the mean ± SEM (*n* = 7 per group; one-way analysis of variance and Tukey's *post hoc* tests). \**P* \< 0.05, \*\**P* \< 0.01, *vs*. Con; \#*P* \< 0.05 *vs*. COS; †*P* \< 0.05, *vs*. CS. Con: Control; COS: cat odor stress; COS + Fluo: cat odor stress + fluoxetine; CS: cat stress; CS + Fluo: cat stress + fluoxetine.](NRR-14-298-g004){#F3}

The cat stress group also showed significant changes (*P* \< 0.05) in the open field test, elevated plus maze test, and dark-avoidance test compared with the cat odor stress group.

Cat stress disturbs hippocampal 5-HT and 5-HIAA levels {#sec2-10}
------------------------------------------------------

As shown in **[Figure 4](#F4){ref-type="fig"}**, cat stress significantly decreased 5-HT levels (*P* \< 0.01), but increased 5-HIAA levels (*P* \< 0.01) in the hippocampus of mice compared with the control group. The cat stress + fluoxetine group showed significantly restored 5-HT (*P* \< 0.05) and 5-HIAA (*P* \< 0.05) levels compared with cat stress group.

![Effect of cat stress on 5-HT and 5-HIAA levels in the hippocampus of mice on day 23.\
(A) The levels of 5-HT and 5-HIAA in the standards and control. (B, C) The hippocampal 5-HT and 5-HIAA levels in control, cat stress, and cat stress + fluoxetine mice. Data are expressed as the mean ± SEM (*n* = 7 per group; one-way analysis of variance and Tukey's *post hoc* tests). \*\**P* \< 0.01, *vs*. Con; †*P* \< 0.05, *vs*. CS. Con: Control; CS: cat stress; CS + Fluo: cat stress + fluoxetine; 5-HIAA: 5-hydroxyindoleacetic acid; 5-HT: 5-hydroxytryptamine.](NRR-14-298-g005){#F4}

Cat stress inhibits neurogenesis in the dentate gyrus of the hippocampus {#sec2-11}
------------------------------------------------------------------------

Subsequently, double immunostaining for BrdU and DCX was used to evaluate the proliferative effect of cat stress on hippocampal neuronal cells. The number of BrdU^+^/DCX^+^-labeled cells in the dentate gyrus was significantly lower in the cat stress group compared with the control group (*P* \< 0.01) (**[Figure 5](#F5){ref-type="fig"}**). The cat stress + fluoxetine group showed significantly recovered neurogenesis compared with cat stress group (*P* \< 0.05).

![Effects of cat stress on neuronal cell proliferation in the dentate gyrus.\
(A) Microscopy images of sections of the dentate gyrus stained for BrdU. The fluorescent signals for Alexa 488 labeling (green) and PE (red) were used to detect BrdU and DCX, respectively. DAPI (blue) was used to stain nucleus DNA, so that the dentate gyrus of the hippocampus could be seen clearly. All micrographs are at the same magnification. Scale bar: 200 μm. (B) The number of BrdU and DCX co-expressing cells in the dentate gyrus was quantitatively analyzed. Data are expressed as the mean ± SEM (*n* =7 per group; analysis of variance and Tukey's *post ho*c tests). \*\**P* \< 0.01, *vs*. Con; †*P* \< 0.05, *vs*. CS. BrdU: 5-bromodeoxyuridine; Con: control; CS: cat stress; CS + Fluo: cat stress + fluoxetine; DAPI: 4′,6-diamidino-2-phenylindole; DCX: doublecortin.](NRR-14-298-g006){#F5}

Discussion {#sec1-4}
==========

Previous findings concerning UCMS and the negative effect of social defeat stress have been inconsistent. Only predator stress has been revealed to directly influence depression in adolescence and to indirectly influence depression in adulthood after juvenile exposure (Tsoory et al., 2007; Saboory et al., 2011; Toledo and Sandi, 2011; Wright et al., 2013; Post et al., 2014). Evidence for the direct effect of predatory stress on adult mice is limited. Therefore, we compared the influence of two kinds of predatory stresses, namely, cat odor stress and cat stress, on depression in adult mice. We also investigated the mechanism of predator stress in adult mice using fluoxetine as a positive control. We found that both kinds of stress induced depressive-like behaviors in adult mice, but cat stress showed more obvious changes in these depressive-like behaviors tests than cat odor stress. Furthermore, cat stress-induced depression disturbed the 5-HT system and was associated with a decrease of hippocampal neurogenesis in adult mice.

The influence of cat stress on depressive-like behavior was more evident than that of cat odor stress. This might be because cat stress elicits fear not only from smell but also from the sight and sound of the predator; this more realistically imitates real stress in human life. We propose that cat odor stress elicited an innate fear response through imagination of the natural predator. However, we cannot exclude the possibility that the odor dissipated over time in the cat odor stress model, which may slightly affect the comparison between cat odor stress and cat stress. This could indicate that cat stress is a more robust, effective, and suitable paradigm to induce depressive-like behaviors in mice. However, the direct mechanism of cat stress on depression in adult mice is still unclear, and requires further discussion in follow-up studies.

Related studies have reported that 5-HT, a key modulatory neurotransmitter, and 5-HIAA levels are associated with depression caused by SDS, UCMS, and chronic corticosterone administration (Hong et al., 1999; Mahar et al., 2014; Sachs et al., 2015). We found that stress reduced 5-HT neurotransmission and increased its metabolite (5-HIAA), and that these effects were attenuated by the administration of fluoxetine, a selective 5-HT reuptake inhibitor. Even in normal mice, fluoxetine treatment can increase 5-HT levels in the hippocampus (Imoto et al., 2015) and counteract depression-like behaviors in the elevated plus maze and open field test (Silva and Brandao, 2000; Dulawa et al., 2004; Drapier et al., 2007). Consistent with these reports, we found that fluoxetine also decreased cat stress-induced depressive-like behaviors and that this was accompanied by a decrease of 5-HT levels and an increase of 5-HIAA levels in adult mice. This suggests that depressive-like behaviors induced by cat stress in adult mice are also associated with the disruption of the 5-HT system and that fluoxetine treatment can counteract these effects.

Numerous studies have shown that several kinds of stress, such as SDS and UCMS, can induce the release of corticosteroids to the brain *via* the hypothalamic-pituitary-adrenal axis, and strongly downregulate hippocampal neurogenesis, which has been considered as a new target for treating depression (Lemaire et al., 2000; Wainwright and Galea, 2013). The decrease of BrdU^+^/DCX^+^ cell represents a decrease of hippocampal neurogenesis. Compared to the reported stress on mice, the result of BrdU/DCX staining in the present study showed that cat stress was also decreased the number of BrdU^+^/DCX^+^ cells, thereby inhibiting hippocampal neurogenesis. In recent years, the relationship between 5-HT and hippocampal neurogenesis has received more attention. Hippocampal neurogenesis has been shown to be regulated by 5-HT (Brezun and Daszuta, 2000). Removal of 5-HT neurons in rats reduced neurogenesis, which was recovered by 5-HT re-innervation (Brezun and Daszuta, 2000). The stimulation of specific 5-HT receptors, such as 5-HT1A, 5-HT2B, or the suppression of 5-HT transporter expression has been found to improve hippocampal neurogenesis (Mahar et al., 2014). It has also been reported that fluoxetine regulates hippocampal plasticity *via* 5-HT receptors and induces immaturity of the dentate granule cells (Kobayashi et al., 2010). In our study, cat stress caused a decrease in 5-HT levels and hippocampal neurogenesis in adult mice, and this was recovered by fluoxetine. In line with previous studies, these results suggest that cat stress-induced depressive-like behaviors in adult mice are associated with a decrease of 5-HT and hippocampal neurogenesis. However, to determine whether the depression induced by cat stress in adult mice relates to the regulation of cAMP-response element binding protein/brain-derived neurotrophic factor/Tyrosine kinase B signals, further investigations into the mechanisms of cat stress-induced depression in adult mice are required.

Overall, we found that both cat stress and cat odor stress models induced depression in adult mice compared to a control group. On the basis of this result, the effect of these two models on depression was also compared. Fluoxetine was used as a positive control and its effect helped us to explain the mechanism of cat stress on depression in adult mice. We found that cat stress had an obvious influence on depression, and our results indicate that this is caused by disturbed hippocampal neurogenesis. These findings provide evidence that the cat stress paradigm is a suitable predator stress model with which to study the influence of psychological stress on depressive-like disorders and adult hippocampal neurogenesis, as well as evaluating the potential anti-depressive effects of drugs.
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